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Method and devices for improved location updating in a mobile communication system 



(57) A method for a location update in a mobile com- 
munication system with a home location register (HL) 
and visitor location registers (VL) is described. The vis- 
itor location registers (VL) serve different parts of the 
area covered by the communication system and the 
home location register (HL) holds a data record as- 
signed to a user, the data record comprising parameters 
for the establishment of connections with the user and 
an identification of the visitor location register (VL) pres- 
ently serving the user. Parameters from the record can 
be copied from the home location register (HL) to the 
visitor location register (VL) serving the user. In the 
method it is detected that a user has entered the area 
served by a visitor location register (VL) and a location 
update message (1 8) is sent which indicates the identity 
of the visitor location register (VL) to the home location 
register (HL) and stored in the data record for the user 
When the establishment of a connection with the user 
is requested, parameters from the data record in the 
home location register (HL) are sentto the serving visitor 
location register (VL) during the establishment of the 
connection. Location registers and programs embody- 
ing the invention are also described. 
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Description 

Technical field of the invention 



[0001] The present invention relates to a method ac- 
cording to the preamble of claim 1 . Location registers 
and programs embodying the invention are also de- 
scribed. 

Background 



[0002J For every subscriber of a customary mobile 
communication system, a data record is stored in a data 
base denoted as home location register (HLR). Data 
records of different subscribers can be located in differ- 
ent home location registers. The data records comprise 
parameters which are used by control nodes in the com- 
munication system for the establishment of connections 
with user equipment of the subscriber. Connections can 
be established from the user equipment (user originat- 
ing connection) or to the user equipment (user terminat- 
ing connection). A connection can be for example a data 
connection, a speech call,- an SMS (Short Message 
Service) message or the activation, deactivation or in- 
terrogation of a supplementary service like activating a 
call forwarding to a different subscriber number. 
[0003] To reduce the signaling load during call set up 
and avoid high local computational loads, many com- 
munication systems comprise also visitor location reg- 
isters (VLR). A VLR also contains sets with subscription 
related parameters for processing connections of the 
users served, generally those users located in a limited 
part of the area covered by the communication system. 
In most cases, the VLR is collocated with or part of the 
control node processing connections for the users 
served by the VLR, e.g. a mobile switching center 
(MSC). The VLR serves users by providing parameters 
for connections so that the connections can be proc- 
essed by the control node serving the user without the 
necessity to contact the HLR. 

[0004] Subscription related parameters which are 
used to process connections can be transferred by mes- 
sages from the subscriber record in the HLR to the serv- 
ing VLR. It is possible to copy ail or a selection of the 
parameters as the parameters stored in the VLR can 
vary according to the capabilities of the VLR and the 
control node serving the corresponding area. The pa- 
rameters specify, for example, services that are provid- 
ed to the user equipment or parameters which are used 
in connections. According to GSM (Global System for 
Mobile Communications) specification 9.02 and UMTS 
(Universal Mobile Telecommunication System) 3G 
Technical Specification 29.002, V3.2.0 of the 3 rd Gen- 
eration Partnership Project, subscriber data is sent from 
the HLR to the VLR with the MAP (Mobil Application 
Part) message "Insert Subscriber Data" in response to 
the message "Update Location" from the VLR. The latter 
provides the HLR with the present location of the user 
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equipment. The "Update Location" message is generat- 
ed by the VLR when the user equipment enters the re- 
gion served. Especially for the case of a failure in a lo- 
cation register, subscriber data can also be requested 
* with the message "Send Parameters" to update dam- 
aged, incomplete or missing subscriber records. 
[0005] For locating user equipment within the commu- 
nication system and routing connections to its present 
location, an identification of the visitor location register 
io serving the user equipment is stored in the home loca- 
tion register Users can enter the service area of a VLR 
by moving connected or idle equipment into the area 
from an area served by another VLR or by switching on 
the user equipment in the area served. If the presence 
of a new user equipment is detected in the service area 
of a VLR, a location update is performed for the sub- 
scriber. In a location update, the HLR is notified of the 
serving VLR which receives in return subscription relat- 
ed parameters from the subscriber record. For setting 
20 up a user terminating connection from a first control 
node, the node identifies the corresponding home loca- 
tion register from the subscriber number. Preferably, the 
HLR requests a temporary mobile subscriber roaming 
number from the control node presently serving the user 
25 equipment and forwards It to the first control node for 
setting up the connection. Alternatively, it is conceivable 
that the home location register provides the identity of 
the control node or VLR presently serving the subscriber 
to the first control node. 
30 [0006] A location update causes processor load both 
in the new VLR and in the HLR to which the user equip- 
ment is assigned and generally also in a former VLR if 
a location cancellation is performed there. If the sub- 
scriber does not set up or receive a connection during 
35 his presence in the respective area, the location update 
does not provide any benefit for the operator of th e com- 
munication system. In many cases, location updates 
without any subsequent connection by the user equip- 
ment in the respective area represent a considerable 
40 percentage of all location updates performed. An exam- 
ple for this situation is a densely populated area served 
by two or more VLRs where users frequently commute 
between the service areas. Another example are oper- 
ators with a high percentage of subscribers who set up 
4 5 few connections which is a common behavior for sub- 
scribers with prepaid subscriptions. 
[0007] if a restart of a VLR occurs, e.g. after a failure, 
stored data of some or all served users can be totally or 
partially lost or corrupted. In this case, the operation of 
50 the VLR is blocked for a considerable time by updating 
the parameter sets for the respective users in the VLR. 
During this interval of time, the communication system 
cannot be accessed by users in the area served bv the 
VLR. 

55 

Summary of the invention 



[0008] It is an object of the present invention to obvi- 
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ate the above disadvantages and reduce the processing 
load in a location register for location updating of idle 
user equipment. It is a further object, to reduce the time 
necessary for a restart of a visitor location register. 
[0009J According to the invention, the method de- 
scribed in claim 1 is performed. Furthermore, the inven- 
tion is embodied in devices and software programs as 
described in claims 11, 18, 20 and 21. Advantageous 
embodiments are described in the dependent claims. 
[0010] In the proposed method, a location update is 
initiated by the detection that a user has entered the ar- 
ea served by a visitor location register. The service area 
of a VLR can be entered by moving user equipment into 
the area or by switching on user equipment which is al- 
ready located in the respective area. The communica- 
tion system can detect the presence of the user equip- 
ment in the corresponding area for example from a no- 
tification, e. g. a location update request, which is sent 
by the user equipment to the system. Customary user 
equipment sends a location update request when it 
moves into a new cell or location area, after it is switched 
on or periodically. Generally, the notification identifies 
the subscriber and is sent to the control node (e.g. an 
MSC) serving the respective area. When the system re- 
ceives the notification , a check is performed whether the 
user equipment is already registered in the respective 
VLR and the position of the user equipment within the 
service area of the VLR is preferably stored, e.g. the 
location area which is a cell or group of ceils in which 
the user equipment is presently located. 
[0011] The notification can be supplemented by an 
authentication procedure of the user equipment to 
check whether the user is authorized to have a connec- 
tion with the communication system, i.e. to avoid im- 
proper accesses. Parameters for the authentication pro- 
cedure, e.g. authentication multiplets, are preferably 
provided to the control node from the visitor location reg- 
ister serving the area which in turn can obtain them from 
1 the home location register of the subscriber or from the 
visitor location register which served the subscriber be- 
fore. 

[0012] When a visitor location register detects user 
equipment that has entered its service area, a location 
update message is sent to the home location register of 
the subscriber, i.e. the HLR which comprises the data 
record for the user equipment. The location update mes- 
sage indicates the identity of the visitor location register 
and can be sent by the visitor location register presently 
serving the user equipment orthecontrol node receiving 
the notification from the user equipment, preferably both 
integrated in a single device. The identity of the VLR is 
stored in the subscriber data record in the HLR in order 
to allow the routing of connections from other users of 
the communication system to the user equipment. Pref- 
erably, the successful execution of this procedure is 
confirmed by the home location register. Else, a retrans- 
mission of the location update message can be per- 
formed after a predefined period. A message to cancel 
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the entry in the visitor location register which served the 
user equipment before the location update can be sent 
by the home location register. The above steps of the 
location updating procedure are repeated every time the 
service area of a VLR is entered and may be repeated 
several times before the establishment of a connection 
with the user equipment. 

[0013] A transmission of parameters from the data 
record in the home location registerto the visitor location 
register is performed after the communication system, 
i.e. any node in the system, receives a request to estab- 
lish a connection with the user equipment, e.g. a call. 
Preferably, the parameters are transmitted during the 
establishment of the connection by the communication 
system. The further processing of the connection re- 
quest is preferably suspended until the VLR receives the 
parameters. As the transmission and storing of the pa- 
rameters requires comparatively large resources in the 
system, optionally a further authentication of the user 
equipment is performed before the transmission of the 
parameters. The transmission can for example be re- 
quested by the VLR in a message to the home location 
register. Often , a further node in the communication sys- 
tem receives the service request before the serving 
VLR, especially for a user terminating connection. In 
such cases, parameters can be sent without a request 
from the VLR, e.g. by the HLR when it is contacted by 
a further control node to provide a roaming number for 
the subscriber. 

,[0014] Preferably a check is performed whether the 
parameters necessary for the processing of the connec- 
tion are already present in the visitor location register, 
e.g. because they were sent to the visitor location reg- 
ister for an earlier connection, and a transmission is only 
performed ff the parameters are not present or the 
record in the HLR has changed. Finally the connection 
is established or rejected by the serving control node 
according to the parameters from the subscriber record. 
[0015] In contrast to the state of the art, the method 
of the invention proposes to send parameters from the 
home location register to the visitor location register dur- 
ing the establishment of the first connection with the us- 
er equipment while being served by the respective VLR. 
In this way, unnecessary transmissions of parameters 
are avoided for user equipment wh ich does not establish 
a connection in the area served by a visitor location reg- 
ister. With increasing ratio of location updates to con- 
nections, the processor load both in the home and the 
visitor location registers decreases significantly. The ra- 
tio is, for example, often high if the area served by a 
visitor location register is small as in densely populated 
regions or if a high percentage of users establishes only 
few connections. Furthermore, the time for the restart of 
a visitor location register and consequently the time in 
which requests to process a connection are not fulfilled 
is significantly reduced because a transmission of pa- 
rameters from the home location register is only neces- 
sary for users who establish a connection. The amount 
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of signaling generated in the communication system 
and the memory necessary for storing parameters in the 
VLR are also reduced. Finally, the integrity of the data 
is improved as the transfer is performed during the set 
up of the connections. 

[0016] In a preferable embodiment of the method, the 
location update message comprises an indicator wheth- 
er parameters from the data record are requested. In 
the reply to the location update message, an advanta- 
geous home location register sends parameters from 
the data record according to the setting of the indicator. 
Preferably, the indicator is a boolean parameter to min- 
imize the length of the location update message. The 
indicator should be optional to allow a processing of the 
location update message by home location registers 
which are not adapted to the proposed method. The in- 
dicator is preferably set according to the processor load 
in the VLR. Also the current traffic profile is preferably 
considered, i.e. the ratio of connection requests to loca- 
tion updates for users entering the service area. For ex- 
ample, parameters are requested If the ratio and the 
processor load are below respective thresholds which 
can be specified by the operator. Other conditions can 
also be considered for setting the indicator, e.g. the time 
of the day to avoid high signaling traffic during peak 
loads of the system. It is proposed that the conditions 
for setting the indicator are not evaluated for every lo- 
cation update procedure but periodically for a certain in- 
terval of time and the same indicator is used for all lo- 
cation update messages in the interval. It is alternatively 
possible that an operator specifies the indicatorfora pe- 
riod of time, e.g. to accelerate a restart of a VLR. 
[0017] A visitor location register can preferably dis- 
card, i.e. not store, parameters from the data record 
which are sent in reply to a location update message, 
especially if parameters are sent without request. The 
latter case occurs if a home location register is not 
adapted to the proposed method and sends parameters 
regardless of the indicator setting. The processor load 
in the visitor location register for discarding the param- 
eters and an additional retransmission of the parame- 
ters for a connection is increased compared to the state 
of the art. However, the processor load for an average 
location update is significantly reduced if the percentage 
of users without connections In the area served bv the 
VLR Is high. Y 
[0018] In an advantageous method, the visitor loca- 
tion register performs a decision whether parameters re- 
ceived in reply to a location update message are stored. 
Preferably, the result of the decision for setting the indi- 
cator is stored for this purpose and the parameters are 
stored or discarded accordingly. Alternatively, a new de- 
cision analogous to the first one is performed, e.g. ac- 
cording to the processor load and traffic profile in the 
VLR wherein parameters are discarded if the load under 
a specific profile exceeds a threshold. It is possible that 
different thresholds exist for requesting parameters 
from the home location register and for storing param- 
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eters which are sent from the HLR to the VLR. The de- 
cision can also be performed according to other condi- 
tions, e.g. according to the time of the day. 
[001 9] An operator can suspend the decision or spec- 
ify the same result for all decisions, e.g. by setting a 
threshold to zero or infinity for a period of time. 
[0020] In order to avoid a retransmission of the pa- 
rameters from the home location register, it is proposed 
that a visitor location register confirms the successful 
reception of parameters which are discarded. Especial- 
ly, the interworking with home location registers which 
are not adapted to the method of the invention is simpli- 
fied in this way. 

[0021] Different possibilities exist for the transfer of 
the parameters from the data record in the HLR to the 
visitor location register during theset up of a connection. 
In a simple embodiment of the invention, the visitor lo- 
cation register sends a message to transfer the param- 
eters. In communication systems according to GSM or 
UMTS specifications, the MAP message "Send Param- 
eters" is suitable for this purpose. 
[0022] Alternatively, parameters can be requested by 
the VLR with a further update location message. The 
update location message comprises an indicator that 
parameters from the data record are requested or a lo- 
cation update message without indicator, i.e. as used in 
the state of the art, can be sent. As this further update 
location message is not initiated by the user equipment, 
it does not require transmissions to and from the user 
equipment, e.g. over the A interface according to GSM 
specifications or the lu interface according to UMTS 
specifications. Therefore, the processor load is smaller 
than for a location update procedure initiated by user 
equipment. 

[0023] To simplify and accelerate the establishment 
of a connection, a decision can be performed whether 
parameters from the data record in the HLR are neces- 
sary and requested before the establishment. For a user 
terminating connection, often only the party initiating the 
connection is charged. Parameters can, therefore, op- 
tionally be requested only for connections for which the 
subscriber is charged, e.g. user originating connections, 
or for which different connection parameters are acces- 
sible with different subscriptions. 
[0024] Forthe set up of a user terminating connection, 
the home location register is contacted to provide the 
user location, generally asa roaming number for the ter- 
minating user equipment. Therefore, parameters from 
the data record can be included by the HLR in a mes- 
sage which requests the roaming number from the VLR. 
This embodiment avoids an increase in the time to set 
up the connection by additional messages between 
HLR and VLR. Preferably, the HLR performs a check 
whetherthe parameters have to be sent with the req uest 
to provide the roaming number. For this purpose, the 
subscriber record in the HLR can comprise an indicator 
whether the parameters were requested or sent since 
the last location update. 
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[0025] Location registers for mobile communication 
systems comprise a memory or data base with user re- 
lated parameters and a processing system for access- 
ing and managing the contents of the data base. All pro- 
cedures executed by a VLR or an HLR as described be- 
low can be executed by function units in the respective 
location register. Preferably, the units are embodied as 
software units which are executed in the processing sys- 
tem of the location register. 

[0026] A VLR for serving an area in a mobile commu- 
nication system has an interface to receive messages 
from user equipment located in the area served and an 
interface for accessing a home location register with a 
data record assigned to the user equipment. The inter- 
faces can be identical or part of a single input/output unit 
in the VLR itself or in a control node integrated with the 
VLR. Messages between the VLR and an HLR or be- 
tween the VLR and user equipment will generally be re- 
layed by other.nodes in the communication system. The 
visitor location register detects from the comparison of 
received messages and stored data that user equip- 
ment has entered the area served. Preferably, location 
update requests received from user equipment are 
checked whether the user is already registered in the 
VLR. If a user is detected who has entered the service 
area, the VLR sends a location update message indi- 
cating the identities of the detected user equipment and 
the visitor location register to the HLR of the user. 
[0027] Parameters can be copied from the subscriber 
data record in the HLR to the visitor location register. A 
visitor location register according to the invention initi- 
ates the transmission of parameters from the data 
record in the home location register when the establish- 
ment of a connection between the system and the user 
equipment is requested. 

[0028] It is proposed that a VLR comprises a unit to 
perform a decision whether the transfer of parameters 
from the data record is initiated during the establishment 
of a connection. The unit preferably checks whether pa- 
rameters are already present in the data base of the reg- 
ister or if the parameters are necessary for the estab- 
lishment of the requested connection. In this way, data 
transmissions can be reduced and the set up of connec- 
tions can be accelerated. 

[0029] In an advantageous visitor location register, a 
unit performs a decision whether parameters from the 
subscriber data record are requested with the location 
update message and the visitor location register sets an 
indicator in the message according to the decision. In 
this way, the VLR can select to perform a location update 
as known in the state of the art or a location update as 
proposed in the above method. 

[0030] Home location registers as used in the state of 
the art always transmit a set of parameters from the 
record in a message in reply to the location update mes- 
sage. Preferably, a visitor location register can discard 
parameters from the subscriber record which are sent 
by the home location register in reply to a location up- 



date message. In this way, the processing load for pa- 
rameters received without request is reduced. Prefera- 
bly, a unit in the VLR performs a decision whether pa- 
rameters received in reply to a location update message 
5 are stored. 

[0031] The decisions to request and/or discard pa- 
rameters can be performed according to the processing 
load or traffic profile of the visitor location register or 
both. The processing load is usually monitored by a unit 
io in the VLR for load control, maintenance and statistics 
purposes. Therefore, the monitored value can be trans- 
ferred to the deciding unit as basis for the decision which 
is which is preferably performed periodically. For exam- 
ple, the parameters are discarded if the processing load 
is is above a defined threshold and parameters are re- 
quested if the processing load is below the same or a 
different threshold. The result of the decision to request 
parameters can be stored and used in the decision to 
discard parameters. 
20 [0032] To avoid an unnecessary retransmission of pa- 
rameters and reduce the signaling traffic in the commu- 
nication system, a preferable visitor location register 
confirms the reception of discarded parameters to the 
home location register. 
25 [0033] A home location register for a mobile commu- 
nication system holds data records assigned to users 
wherein the records comprise parameters used by the 
system for the establishment of connections with the re- 
spective user and an identification of the visitor location 
30 register presently serving him. The HLR has an interface 
over which parameters from the record can be copied 
to the serving VLR and location update messages can 
be received from visitor location registers. A preferable 
home location register checks whether location update 
35 messages comprise an indicator whether parameters 
from the record are requested and returns parameters 
in a reply to the location update message if the indicator 
indicates that parameters are requested. In this way, un- 
necessary parameter transmissions and their process- 
40 ing by a VLR is avoided. 

[0034] It is proposed that the home location register 
stores, e.g. in a boolean parameter of the data record, 
whether the serving visitor location register was provid- 
ed with parameters from the data record during or after 
« the last location update. When a user terminating con- 
nection is requested, the HLR sends a message to the 
serving VLR to request a roaming number for the sub- 
scriber. If parameters were not sent before, they can be 
included in the message to provide the roaming number. 
so Therefore, the parameters are present in the VLR when 
the request for the establishment of a connection to the 
provided roaming number is received at the correspond- 
ing node and delays in the set up of the connection are 
avoided. 

55 [0035] A program unit stored on a data carrier o r load- 
able into a visitor location register for a mobile commu- 
nication system is generally part of the software for op- 
erating the VLR. The program unit checks whetherthe 
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establishment of a connection with the user is requested 
and initiates the transfer of parameters from the corre- 
sponding data record in the home location register to 
the visitor location register upon the request. The trans- 
fer can be initiated by a message or by setting a corre- 
sponding indicator in a message to the HLR. Preferably, 
the unit checks whether the parameters are already 
present in the VLR and initiates the transfer only if this 
is not the case. 

[0036] A preferable program unit stored on a data car- 
rier or loadable into a home location register for a mobile 
communication system is part of the software for oper- 
ating the HLR. The program unit checks location update 
messages for an indicator whether parameters from the 
record are requested. The unit initiates the return of pa- i 
rameters in a reply to the location update message ac- 
cording to the indicator. 

[0037] The program units can perform any steps of 
the above described methods which relate to the re- 
spective location register. 2 
[0038] The foregoing and other objects, features and 
advantages of the present invention will become more 
apparent in the following detailed description of pre- 
ferred embodiments as illustrated in the accompanying 
drawings. 2 . 

Brief description of the drawings 
[0039] 

3C 

Rg. 1 shows a representation of a network in which 
a method according to the invention is per- 
formed 

Fig. 2 shows a location update procedure accord- 
ing to the invention which is executed in a 35 
VLR, 

Fig. 3 shows the processing of a mobile originating 
connection, 

Fig. 4 shows the processing of a mobile terminat- 
ing connection, 40 

Fig. 4a shows a supplement to the processing de- 
picted in fig. 4. 

Detailed description of the invention 

45 

[0040] In figure 1 , a communication system is depict- 
ed in which the method according to the invention Is per- 
formed. The communication system comprises inter- 
connected control nodes SN, e.g. mobile switching cent- 
ers MSC according to GSM or UMTS specifications. The so 
interconnected control nodes SN are often denoted as 
the core network of the communication system. User 
equipment UE, e.g. mobile phones or other mobile ter- 
minals, can be connected to the communication system 
overbase station subsystems BS1 , BS2 which serve dif- 55 
ferent partial areas A1, A2 of the area covered by the 
communication system. A base station subsystem BS 
comprises one or more base stations for the wireless 



connection CO to the user equipment and at least one 
control node, e.g. a base station controller (BSC), for 
controlling the base stations and connecting them to a 
control node SN. Instead of or in addition to GSM base 
5 station subsystems BS, any other access network can 
provide the access of the user equipment UE to the con- 
trol nodes SN, for example UMTS access networks with 
radio network controllers (RNC) or wireless local area 
networks (WLAN). Generally, the communication sys- 
™ tern is connected to further networks FN which can have 
a different operator or be located in a different country. 
As indicated by the incomplete connections, the system 
can comprise a plurality of further nodes. 
[0041] User equipment UE can move through the cov- 
'5 erage area of the communication system, for example 
between areas A1 , A2 served by different base station 
subsystems BS1 , BS2 as indicated by the arrow in figure 
1 . To allow the establishment of connections to the user 
equipment UE, a home location register HL is assigned 
0 to the user equipment UE. It is possible that a commu- 
nication system comprises more than one home loca- 
tion register HL or that a home location register is locat- 
ed in a further network FN, e.g. If the user equipment 
UE is roaming in a foreign country. The home location 
> register HL is provided with an indication of the present 
position of the user equipment UE which is stored in a 
corresponding data record. In customary cellular net- 
works, the indication of the position is the identity of a 
visitor location register VL S presently serving the user 
• equipment. It is possible to have separate control nodes 
SN and visitor location registers VL, e.g. if several con- 
trol nodes SN share a common visitor location register 
VL, but preferably a visitor location register VL is collo- 
cated or integrated with a control node SN serving the 
same area or the same users. The advantages of these 
options depend, however, on the architecture of the 
communication system and may vary, e.g. If different 
control nodes SN can serve the same area as in a sys- 
tem with separate nodes for processing and controlling 
connections, i.e. a system with separate control and us- 
er planes, wherein the connections between control 
nodes SN and access networks can be changed and 
differ for different users. 

[0042] If a first control node SN' receives a request for 
the establishment of a connection to the user equipment 
UE, the first control node SN 1 sends a message to the 
home location register HL of the user equipment to ob- 
tain the present location. In customary networks, the 
home location register HL sends a message to the serv- 
ing visitor location register VL S which is stored in the 
record of the user equipment. The message requests a 
roaming number of the user equipment which is re- 
turned by the serving visitor location register VL S to the 
home location register HL and forwarded to the first con- 
trol node SN' for setting up the connection. 
[0043] The user record in the home location register 
comprises also parameters indicating which connection 
options are accessible to a user. The parameters can 
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be copied from the home location register HL to the vis- 
itor location register VL S serving the user equipment. In 
customary communication systems, the parameters are 
always copied to the serving visitor location register VU 
when the corresponding entry in the user record is up- 
dated. This causes a high processing load both in the 
home location register and in the visitor location regis- 
ters and increases the signaling traffic in the network 
[0044] Figure 2 depicts a flow chart of those steps in 
a preferable method according to the invention which 
are performed in a visitor location register integrated 
with a control node. When user equipment UE enters 
the service area A2 of a visitor location register VL^, it 
sends a location update request 1 0 to the visitor location 
register VL^. After reception of the request 10, an au- 
thentication 12 is performed to ensure that the user 
equipment is authorized to access the communication 
system. For this purpose, the home location register or, 
optionally, the former visitor location register serving the 
user equipment is contacted to obtain the information 
necessary to authenticate the user, e.g. authentication 
muitiplets. Preferably, also an equipment identity regis- 
ter (EIR) is contacted during the authentication to check 
whether user equipment is stolen. Authentication pro- 
cedures are known in the state of the art and described 
for example in GSM or UMTS specifications. 
[0045] After authentication 12, a decision 14 is per- 
formed in the visitor location register whether subscriber 
data is required. The decision 14 comprises a check 
whether subscriber data is already present in the mem- 
ory of the visitor location register, e.g. if user equipment 
reenters a service area which was recently left. Prefer- 
ably, the decision is based on the processing load and 
the traffic profile in the visitor location register. In case 
of a high load which can be defined by a threshold, it is 
disadvantageous for certain traffic profiles to request 
data from the subscriber record because the load would 
be further increased by the data processing while addi- 
tional processor load can be acceptable at other times. 
Additional conditions are possible to decide whether 
subscriber data is required. According to the result of 
the decision 14, the parameters in a message 1 8 for re- 
questing a location update in the home location register 
HL are selected in selection 16 and the location update 
message18 is subsequently sent. In particular, an indi- 
cator can be set in the MAP (mobile application part) 
message "update location" to indicate whether param- 
eters from the subscriber record are requested. 
[0046] The response 1 9 from the home location reg- 
ister is analyzed by the visitor location register after re- 
ception. In check 20, preferably the type of the received 
message is determined which can be a location update 
confirmation or a message comprising parameters from 
the subscriber record. Alternatively, the contents of the 
response 1 9 are examined in check 20 whether param- 
eters from the subscriber record are included. If the 
home location register checks the location update mes- 
sage 18 for a corresponding indicator and unless pa- 
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rameters are requested by the visitor location register, 
response 19 is preferably a confirmation of the location 
update as the confirmation in step 28. The location up- 
date procedure is ended if the correct reception of the 
location update message is confirmed in response 19. 
Else a confirmation is preferably requested and awaited 
before ending the procedure if no parameters are re- 
ceived. 

[0047] Response 19 can also contain parameters 
from the subscriber record, especially when requested 
in location update message 1 8 or when a home location 
register sends parameters in reply to any location up- 
date message without checking the indicator. When pa- 
rameters are received, the visitor location register per- 
forms a further decision 22 whether the parameters are 
stored or discarded. It is proposed to store an indicator 
in the visitor location register whether parameters are 
requested when a location update message is sent. 
Subscription parameters are preferably only stored in 
the memory of the visitor location register in step 24 
when they were requested with the location update mes- 
sage and are discarded else. In both cases, a confirma- 
tion 26 of the successful reception of the parameters in 
the visitor location register is sent to the home location 
register and the location update procedure ended after 
reception 28 of a confirmation of the location update 
from the HLR. It is conceivable to replace decision 22 
by a further decision 14 whether subscriber data is re- 
quired, especially if different conditions, e.g. different 
thresholds for a high processor load, are used in both 
decisions. 

[0048] To initiatea user originating connection, aserv- 
ice request 30 is sent from the user equipment to the 
serving control node SN S as shown in figure 3. An anal- 
ysis 32 of the request is performed as it is known in the 
state of the art. Analysis 32 includes for example the 
unpacking of the service request, a check of the capa- 
bilities of the mobile equipment for setting up connec- 
tions with an access network or base station subsystem 
and it is checked whether the request indicates an emer- 
gency call which is processed without authentication. 
The usual access procedure 34 is performed which 
comprises e.g. the authentication and a confirmation of 
the radio contact to the user equipment. 
[0049] Then a decision 36 is performed whether the 
subscriber data necessary for setting up the connection 
is present in the visitor location register assigned to the 
control node. Decision 36 can be subdivided into two 
parts, i.e. a check whether any data is necessary and 
whether this data is present. If the data is present, the 
usual set up 38 of the connection is performed. Else the 
set up is suspended and a message 40 is sent to the 
home location register to send subscriber data. The 
message 40 can be a MAP message "Send Parame- 
ters" or a message "Update location" with a request to 
send subscription related parameters. The parameters 
received in response are stored in the visitor location 
register in step 42. Finally, the set up 38 of the connec- 
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tion is performed. 

(0050] Figure 4 shows the set up of a terminating con- 
nection to the user equipment by a visitor location reg- 
ister combined with a control node, e.g. an MSCNLR, in 
a method according to the invention. The procedure is s 
initiated with the reception of a request 60 to set up a 
connection with the user equipment. Generally, the ter- 
minating user is represented in connection request 60 
by his roaming number which was attributed to him be- 
fore and which is obtainable via the home location reg- 10 
ister of the user. In subsequent analysis 62, the request 
is analyzed for the parameters which are necessary for 
the requested service. Then a check 64 is performed 
whether subscriber data is present in the visitor location 
register. Preferably, it is also decided in check 64 wheth- is 
er any subscriber data is necessary for the requested 
service, e.g. when it is a free service or exclusively paid 
by the originating user of the connection. For such cas- 
es, an operator can specify that a connection is always 
set up to the user equipment and parameters of the ter- 20 
minating user need not be checked whether he is al- 
lowed to have the corresponding connection. If sub- 
scriber data is missing and, optionally, Identified as nec- 
essary, the corresponding parameters are requested 
from the home location register with request 66. 25 
[0051] When the subscription parameters are present 
at the visitor location register, a check 68 is performed 
whether the terminating user is subscribed to the re- 
quested connection, e.g. telephone call, fax, SMS or a 
data transmission with a specific set of parameters. If so 
the user is not allowed to have the to the requested serv- 
ice, the connection is terminated in step 70. Else, a cus- 
tomary paging 72 of the user equipment is performed 
and the connection set up is finished in step 74. 
[0052] In many communication systems, e.g. those 35 
according to GSM or UMTS specifications, the connec- 
tion request 60 comprises a roaming number attributed 
to the user. In this case, the procedure in figure 4 can 
be preceded by the steps shown in figure 4a. When the 
home location register of the user is contacted to provide 40 
the roaming number, it sends a corresponding request 
80, e.g. a MAP message, to the visitor location register. 
Optionally, the home location register sends subscrip- 
tion parameters with any request 80 for a roaming 
number to a visitor location register. More preferably, it 45 
stores whether parameters are sent, checks before a 
roaming number request if subscription related param- 
eters were already provided for the specific user to the 
VLR and includes them in the request 80 if not. 
[0053] When the request 80 is received in the visitor so 
location register, it performs a check 82 whether the re- 
quest 80 comprises subscriber data from the record in 
the home location register. When data is provided, it is 
stored in step 84. The visitor location register sends a 
roaming number for the subscriber to the home location ss 
register in step 86. Subsequently, the procedure in fig- 
ure 4 can be started when a connection request with the 
provided roaming number is received. This embodiment 



has the advantage that the number of messages and 
the processing time of the connection request is re- 
duced compared to the method depicted in figure 4. Es- 
pecially, request 66 is not necessary because the data 
is already present at the visitor location register when 
the connection request 60 is received. Preferably, how- 
ever, check 64 is still performed to avoid problems when 
only some home location registers provide parameters 
with the roaming number request. 
[0054] Figure 5 depicts a location register LR for a 
communication system, the location register LR com- 
prising. a memory MEM, a processing system PS and 
an interface IO for the input and output of data or mes- 
sages. The memory MEM stores user related parame- 
ters. The processing system PS can access and man- 
age the contents of the memory MEM and processes 
messages or parameters which are sent or received via 
the interface IO. Procedures performed in the location 
register LR are preferably embodied as function units in 
the processing system. Preferably, the units are imple- 
mented as software units which are executed in the 
processing system PS. Depending on the contents of 
the memory M EM and the units executed in the process- 
ing system PS, the location register can be either a VLR 
oranHLR. 

[0055] The above embodiments admirably achieve 
the objects of the invention. However, it will be appreci- 
ated that departures can be made by those skilled in the 
art without departing from the scope of the invention 
which is limited only by the claims. 



Claims 

1 . Method for a location update in a mobile communi- 
cation system with a home location register (HL) 
and visitor location registers (VL), wherein the visi- 
tor location registers (VL) serve different parts of the 
area covered by the communication system and 
wherein the home location register (HL) holds a da- 
ta record assigned to a user, the data record com- 
prising parameters for the establishment of connec- 
tions with the user and an identification of the visitor 
location register (VL) presently serving the user, 
wherein parameters from the record can be copied 
from the home location register (HL) to the visitor 
location register (VL) serving the user, the method 
comprising the following steps: 

detection that a user has entered the area 
served by a visitor location register (VL), 
sending a location update message (1 8) which 
indicates the identity of the visitor location reg- 
ister (VL) to the home location register (HL), 
- storing the identity of the visitor location register 
(VL) in the data record for the user, 
requesting the establishment of a connection 
with the user, 
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sending parameters from the data record in the 
home location register (HL) to the serving visi- 
tor location register (VL) . 

Method according to claim. 1, wherein a decision 
(1 4) is performed whether parameters from the data 
record are requested and the location update mes- 
sage (18) comprises an indicator according to the 
decision (14). 



w 



4. 



Method according to claim 1 or 2, wherein the visitor 
location register (VL) discards parameters from the 
data record which are sent by the home location 
register (HL) in reply to the location update mes- 
sage (18). 15 

Method according to claim 3, wherein the visitor lo- 
cation register (VL) performs a decision (22) wheth- 
er parameters sent in reply to the location update 
message (18) are stored. 20 



5. Method according to any of the claims 2 to 4, where- 
in at least one decision (14, 22) is performed ac- 
cording to the processing load and/or the traffic pro- 
file in the visitor location register (VL). 25 

6. Method according to any of the claims 3 to 5, where- 
in the visitor location register (VL) confirms the re- 
ception of discarded parameters to the home loca- 
tion register (HL). 30 

7. Method according to any preceding claim, wherein 
parameters from the data record in the home loca- 
tion register (HL) are sent in reply to a message 
from the visitor location register (VL) to send param- 35 
eters. 



8. 



Method according to any of the claims 1 to 6, where- 
in parameters from the data record in the home lo- 
cation register (HL) are sent in reply to a further lo- 40 
cation update message. 

Method according to any preceding claim, wherein 
a decision (36) is performed whether parameters 
from the data record in the home location register 45 
(HL) are requested before a connection is estab- 
lished. 



cated in the area served, an interface (IO) for ac- 
cessing a home location register (HL) with a data 
record assigned to the user equipment and a 
processing system (PS) to detect from received 
messages that user equipment has entered the ar- 
ea served, to send a location update message (1 8) 
to the home location register (HL), the message in- 
dicating the detected user equipment and the visitor 
location register (VL), and to store parameters from 
the data record for connections between the system 
and the user equipment in the memory (MEM), 
characterized in that the processing system (PS) 
initiates the transmission of parameters from the 
data record in the home location register (HL) when 
the establishment of a connection between the sys- 
tem and the user equipment is requested. 

12. Visitor location register according to claim 11, 
wherein a unit performs a decision (36, 64) whether 
the transfer of parameters from the data record is 
initiated when the connection is requested. 

13. Visitor location register according to claim 11 or 12, 
wherein a unit performs a decision (14) whether pa- 
rameters from the data record are requested with 
the location update message (1 8) and the visitor lo- 
cation register (VL) sets an indicator in the message 
according to the decision (14). 

14. Visitor location register according to any of the 
claims 1 1 to 1 3, wherein the visitor location register 
(VL) discards parameters from the data record 
which are sent by the home location register (HL) 
in reply to a location update message (18). . 

15. Visitor location register according to claim 14, 
wherein a unit performs a decision (22) whether pa- 
rameters received in reply to a location update mes- 
sage (18) are stored. 

16. Visitor location register according to any of the 
claims 13 to 15, wherein at least one decision (14, 
22) is performed according to the processing load 
and/or the traffic profile of the visitor location regis- 
ter (VL). 



10. Method accordingto any of the claims 1 to 6, where- 
in parameters from the data record in the home lo- so 
cation register (HL) are sent with a message from 
the home location register (HL) to provide a roaming 
number for the subscriber. 



11. Visitor location register for serving an area in a mo- 
bile communication system, said visitor location 
register (VL) having a memory (MEM), an interface 
(10) to receive messages from user equipment lo- 



ss 



17. Visitor location register according to any of the 
claims 1 4 to 1 6, wherein the visitor location register 
(VL) confirms the reception of discarded parame- 
ters to the home location register (HL). 

1 8. Home location register for a mobile communication 
system with visitor location registers (VL) serving 
parts of the area covered by the communication 
system, the home location register (HL) comprising 
a memory (MEM) for holding at least one data 
record assigned to a user, the record comprising pa- 
rameters for the establishment of connections of the 
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system with the user and an identification of the vis- 
. itor location register ( VL) presently serving the user, 
wherein the home location register (HL) is provided 
with a processing system (PS) and an interface (IO) 
to copy parameters from the record of a user to the 5 
serving visitor location register (VL) and to receive 
location update messages (18) indicating the iden- 
tity of the serving visitor location register (VL), char- 
acterized in that the processing system (PS) 
checks location update messages (18) for an indi- w 
cator whether parameters from the record are re- 
quested and returns parameters in a reply to the lo- 
cation update message (18) according to the indi- 
cator. 

15 

19. Home location register according to claim 18 r 
wherein the home location register (HL) stores 
whether a visitor location register (VL) is provided 
with parameters from the data record and includes 
parameters in a message to the visitor location reg- 20 
ister (VL) to provide a roaming number for the user 

if the parameters were not provided before. 

20. Program unit on a data carrier or loadable into a vis- 
itor location register (VL) for a mobile communica- 25 
tion system with a home location register (HL), 
wherein the visitor location register (VL) serves a 
part of the area covered by the communication sys- 
tem and wherein the home location register (HL) 
holds at least one data record assigned to a user, 30 
the record comprising parameters for connections 
with the user and an identification of the visitor lo- 
cation register (VL) presently serving the user, and 
wherein parameters from the record can be copied 

to the visitor location register (VL) serving the user, 35 
wherein said program unit checks whether the es- 
tablishment of a connection with the user is request- 
ed and initiates the sending of parameters from the 
data record in the home location register (HL) to the 
serving visitor location register (VL) upon the re- 40 
quest. 



es (18) comprise an indicator whether parameters 
from the record are requested and initiates the re- 
turn of parameters in a reply to the location update 
message (1 8) according to the indicator. 

22. Program unit according to claim 20 or 21 , wherein 
the program unit performs at least one step of a 
method according to any of the claims 1 to 1 0. 



. Program unit on a data carrier or loadable into a 
home location register (HL) for a mobile communi- 
cation system with visitor location registers (VL) 45 
serving parts of the area covered by the communi- 
cation system, said home location register (HL) 
holding at least one data record assigned to a user, 
the record comprising parameters for connections 
of the system with the user and an identification of so 
the visitor location register (VL) presently serving 
the user, wherein parameters from the record can 
be copied from the home location register (HL) to 
the serving visitor location register (VL) and location 
update messages (1 8) from a visitor location regis- 55 
ter (VL) indicate the identity of the serving visitor lo- 
cation register (VL), characterized In that the pro- 
gram unit checks whether location update messag- 
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